Retained surgical sponges are usually discovered in the abdominal cavity, sometimes years after the surgical procedure, and the typical reaction is formation of a foreign-body granuloma, often called gossypiboma or textiloma. In this instance, an extraskeletal osteosarcoma, associated with the granulomatous reaction to a retained surgical sponge adjacent to the stifle, was diagnosed in an 11-year-old Labrador Retriever 9 years after repair of a ruptured cranial cruciate ligament. Radiographic detection of linear foreign material in the soft tissue mass was the basis for a diagnosis of gossypiboma. The mass was surgically excised. Histologically, fibers consistent with those of cotton gauze were associated with the granulomatous inflammation and the osteosarcoma. Amputation or radiation therapy was declined; the dog was treated conservatively with doxycycline and deracoxib. Three months after surgical excision, the dog was euthanized because of local recurrence of the mass along with lameness and decreased appetite.
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The inflammatory reaction to a retained gauze sponge is called gossypiboma (from the Latin word gossypium in reference to the cotton fibers of surgical sponges and the Swahili word boma meaning ''place of concealment'') or textiloma (again, referring to the fabric of the sponge). The incidence of retained surgical sponge is difficult to de-termine because most cases are asymptomatic and many are not reported; most reviews of human cases derive data from insurance claims. 5, 7 A 1996 review of 7 years of insurance records found 40 human cases of retained surgical sponge, which accounted for 48% of all claims regarding retained foreign bodies. 3 In another study of malpractice claims and incident reports from January 1, 1985 through January 1, 2001, surgical sponges comprised 37 of 61 retained foreign bodies, and the frequency of retained foreign bodies (surgical instruments or sponges) was estimated between 1 in 8,801 and 1 in 18,760 procedures, for an annual incidence of about 1,500 cases in the USA. 5 The authors noted increased risk for retained surgical sponge with emergency procedures, any change in surgical procedure, and patient obesity. 5 Most retained sponges are left in the abdominal cavity, and the typical inflammatory response is formation of a sterile granuloma that may be asymptomatic for decades. 7 Reports of retained surgical sponges also are rare in veterinary medicine. In a review of 8 canine cases, 15 5 were subsequent to ovariohysterectomy; 2 were associated with other abdominal procedures; and 1 dog had had surgical repair of a traumatized quadriceps muscle. The interval between initial surgery and diagnosis of retained sponge ranged from 4 days to 38 months. Five of the dogs developed a fistula; 4 developed an abdominal mass, 2 of which involved development of a fistula. Retained sponges that were removed were submitted for microbiological culture, with resultant mixed growth in 2 cases, isolation of Staphylococcus intermedius in 2, and no growth in 1. Retained surgical sponge had been suspected in 4 of the 8 dogs. Radiography, which was diagnostic for retained sponge in 4 of 7 cases, revealed gas lucencies in 5 dogs with ''localized, speckled or whirl-like'' patterns, the appearance of an abdominal mass in 3 dogs, and diffuse soft tissue swelling in 2 dogs. 15 In another report, an encapsulated granuloma (without abscessation or mineralization) around an intra-abdominal retained sponge was discovered when a Labrador Retriever developed signs of depression, weight loss, and inappetence 2 years after ovariohysterectomy. 14 Cotton fibers were observed on cytologic examination. The same report described a similar granuloma in a cat 1 year after ovariohysterectomy. 14 An 11-year-old spayed female Labrador Retriever was evaluated at the Purdue University Veterinary Teaching Hospital for persistent swelling adjacent to the left stifle, reportedly present since repair of a ruptured cranial cruciate ligament by use of a lateral fabellotibial suture 9 years earlier. The swelling had doubled or tripled in size during the preceding 6 months. The dog was not lame, but crepitus, fibrous thickening on the medial aspect of the stifle (medial buttress), joint effusion, and mild decrease in range of motion on flexion of the stifle were detected. Cranial tibial thrust (anterior propulsion of the tibial plateau with each weight-bearing stride) was not detected, which suggested adequate stabilization of the stifle from the previous surgery. The cranial drawer test for excess cranial laxity of the tibia relative to the femur could not be performed because the presence of a soft-tissue mass on the caudolateral aspect of the left stifle precluded appropriate manipulation. The mass was nonpainful, firm, ovoidshaped (approximately 4 3 4 3 8 cm), well-circumscribed, and firmly adhered to underlying tissue. Radiographically (Fig. 1 ), the mass was well marginated, was of soft-tissue opacity speckled with mineralization, and contained linear radiopaque densities. Osteophytes along the trochlear ridge of the femur, the patella, and proximal aspect of the tibia were attributed to degenerative joint disease. Smoothly marginated periosteal reaction was present along the medial and proximal aspects of the fibula. On the basis of history of surgery at the site and the presence of radiopaque fibers (presumed to be barium sulfate monofilaments of x-ray-detectable sponges) within the mass, foreign body reaction to a retained surgical sponge was suspected and surgical excision of the mass was recommended.
At surgery, the apparently encapsulated mass was beneath the fascia of the biceps femoris muscle near its insertion. The mass was bluntly dissected and completely removed, except for a small amount of capsular tissue that had adhered to the cranial tibial nerve. The excised mass was submitted for pathologic and bacteriologic evaluation. Results of bacteriologic culture were negative.
Macroscopically, the mass was circumscribed, firm, and fibrous with multifocal mineralization, but could be cut with a knife without decalcification. Pale green fibers, just under 1 mm in diameter, were visible when the mass was bisected (Fig. 2) , and were identified as the radiodense monofilaments that had been detected radiographically. Histologically, the mass was composed of fibrous connective tissue with central ossification. The bony tissue was largely necrotic and only partly mineralized. Densely cellular proliferation of osteoblasts surrounded the osseous core of the mass. The osteoblasts were pleomorphic, with nuclear atypia and 32 mitotic figures in 10 high-power fields. Osteoclasts were scattered among these neoplastic osteoblasts. In some fields, osteoid production was abundant; in others, osteoid was scanty or absent, and spindloid tumor cells were arranged in intersecting fascicles in fibrous stroma. At the interface between the bony center of the mass and the peripheral neoplastic tissue were areas of cartilaginous differentiation. The radiodense monofilaments often chipped out of histologic sections and, thus, only were found occasionally. In contrast, smaller individual or clustered birefringent fibers, consistent with cotton gauze, were abundant in the necrotic bony center of the mass and in viable neoplastic tissue and granulomas at the periphery of the mass (Fig. 3) . Fibrous connective tissue encapsulated much of the mass, but neoplastic tissue extended focally to within 1 mm of surgical margins. The histologic diagnosis was osteosarcoma arising in a textiloma.
The dog recovered from surgery without complications and was discharged 2 days later. The diagnosis of extraskeletal osteosarcoma was reported to the dog's owner, and potential amputation of the limb or radiation therapy of the limb with adjunct chemotherapy was discussed. The owner opted instead for conservative treatment with doxycycline (5 mg/kg of body weight PO BID) and deracoxib (2 mg/kg PO SID) for the remainder of the dog's life. Although synergistic interaction of these drugs is not documented in the dog, a preclinical study of a COX-2 inhibitor (celecoxib) and a matrix metalloproteinase inhibitor (doxycycline) in mice injected with human osteosarcoma cells indicated that established tumor cells were inhibited only by combination therapy. 4 Furthermore, 3 of 7 xenografts in the combination therapy group had .50% necrosis, compared with 0 of 8 xenografts in the control group. 4 Approximately 3 months after excision, the mass had returned to its original size, resulting in pain and lameness. In addition, the dog's appetite had begun to decrease. The owners chose to euthanize the dog and did not permit necropsy.
Although the abdomen is the most commonly reported site of retained sponges, 5, 7, 14, 15 there are reports of cases involving the limbs of humans 8, 10, 13, 18, 19 and dogs. 2, 20 Two dogs developed osteomyelitis with draining fistulas in association with retained sponges at the site of repair of fractured limbs. 20 An extraskeletal osteosarcoma developed at the site of a retained sponge in the caudal stifle region of an 8-year-old Rottweiler 4 years after a ruptured cranial cruciate ligament was repaired by intracapsular stifle stabilization. 2 In humans, retained surgical sponges, including those in the limbs, 10,18 often simulate a neoplasm, but even sponges left for decades usually elicit only granulomatous inflammation without neoplastic transformation. 7 The few reported cases of neoplasms arising in human gossypibomas have been angiosarcomas. 1, 3, 6, 9 In veterinary medicine, neoplastic transformation of gossypibomas also is seemingly rare; we found only 2 reported cases, the osteosarcoma of the aforementioned Rottweiler 2 and another osteosarcoma that developed at the site of retained surgical sponge in the abdominal cavity and jejunum of a dog 6 years after ovariohysterectomy. 16 It is interesting that canine cases of malignant transformation of gossypibomas have been osteosarcomas; angiosarcomas associated with retained surgical sponges have not, to the authors' knowledge, been reported in dogs.
Extraskeletal osteosarcomas are rare in dogs, if those of mammary origin are excluded, 11, 12, 17 and tend to result in shorter survival time than that for skeletal osteosarcomas. 12, 17 Survival time has also been short in dogs with extraskeletal osteosarcomas associated with retained surgical sponges. The owner of the Rottweiler 2 declined surgical excision or other therapy and the dog was euthanized 1 month after diagnosis of osteosarcoma because of respiratory distress, muscle wasting of the affected limb, and increased size of the mass. Pulmonary metastasis was evident at necropsy. 2 The owner of the dog with jejunal osteosarcoma 16 declined postsurgical chemotherapy, and requested euthanasia 2 months after diagnosis because the dog had deteriorated clinically and had abdominal enlargement. Numerous masses were detected in abdominal viscera and peritoneum, but pulmonary metastases were not seen. 16 Fibrous encapsulation of the gossypiboma and associated neoplastic tissue was prominent in the Labrador Retriever of this report and in the Rottweiler, 2 and has been observed in foreign body-associated angiosarcomas in people. 1, 3, 6 The cotton fibers of gauze sponges and the microenvironment created by the fibrous capsule have been proposed as factors in sarcomatous transformation of gossypibomas. 3 Unfortunately, however, the fibrous capsule apparently neither facilitates surgical excision nor impedes invasion of surrounding tissues. The 2 previously reported dogs with osteosarcoma associated with retained surgical sponge 2, 16 were euthanized within 2 months of diagnosis because of metastatic disease; the dog reported here survived only 3 months after diagnosis of osteosarcoma. These short survival times suggest that osteosarcomas associated with retained surgical sponges are no less aggressive than are other extraskeletal or skeletal osteosarcomas.
In this case, the radiopaque monofilaments in the sponge facilitated radiologic diagnosis of a gossypiboma. However, the malignant nature of the mass was only apparent histologically. Although retained sponges may remain asymptomatic for months or years, and those reported in dogs up to 38 months after surgery did not have neoplastic transformation, 14, 15 there exists, at least, a small risk of sarcomatous transformation after longer postsurgical intervals 2, 16 and osteosarcoma should be included in the differential diagnosis for masses associated with retained surgical sponges. The short survival time for the few reported cases of canine osteosarcoma associated with a retained sponge warrants a poor prognosis; thus, any excised gossypiboma should be evaluated histologically for malignant transformation.
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